The chemistry and biology of trypanosomal trans-sialidases: virulence factors in Chagas disease and sleeping sickness.
trans-Sialidases constitute a special group of the sialidase family. They occur in some trypanosome species and, in a unique reversible reaction, transfer sialic acids from one glycosidic linkage with galactose (donor) to another galactose (acceptor), to form (α2-3)-sialyl linkages. Trypanosomes cause such devastating human diseases as Chagas disease in South America (Trypanosoma cruzi) or sleeping sickness in Africa (Trypanosoma brucei). The trans-sialidases strongly contribute to the pathogenicity of the trypanosomes by scavenging sialic acids from the host or blood meal to coat the parasite surface; this aids their survival strategy in the insect's intestine, and in the blood circulation or cells of the host, and serves to compromise the immune system of the human or animal host. American and African trypanosomes express trans-sialidases at different stages of their vector/host development. They are transmitted to humans by insect vectors (tsetse fly or other insect "bug" species). trans-Sialidase activity with varying linkage specificity has also been found in a few bacteria species and in human serum. trans-Sialidases are of increasing practical importance for the chemo-enzymatic synthesis of sialylated glycans. The search for appropriate inhibitors of trans-sialidases and vaccination strategies is intensifying, as less toxic medicaments for the treatment of these widespread and often chronic tropical diseases are required.